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Hybrid and Accelerated Applications

» What do we see
— NVIDIA Tesla GP-GPU computational accelerators
— Intel Xeon Phi Coprocessors
— Complex memory hierarchies (numa, device vs host, etc)
— Custom languages such as CUDA and OpenCL
— Directive based programming such as OpenACC and OpenMP
— Core and thread counts going up
 Alot of complexity to deal with if you want performance
— C or Fortran with MPI starts to look “simple”
— Everything is Multiple Languages / Parallel Paradigms
— Up to 4 “kinds” of parallelism (cluster, thread, heterogeneous, vector)
— Data movement and load balancing
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How does Rogue Wave help?

TotalView debugger

* Troubleshooting and analysis tool
— Visibility Into
— Control Over

« Scalability

«  Usability

* Advanced features/functionality

« Support for HPC platforms and languages
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TotalView Overview




What is TotalView®?

Application Analysis and Debugging Tool: Code Confidently
*  Debug and Analyse C/C++ and Fortran on Linux™, Unix or Mac OS X

«  Laptops to supercomputers Fle Edt View Group Process Tvead Acon ot Tools Mindow
»  Makes developing, maintaining, and supporting critical apps crrem— . 5 AR S

========== Process 1: fork_loopLinux (Stopped) ==

easier and less risky

Stack Trace Stack Frame
__select, FP=bfffeaad |4 |[Function "snore":
wait a while, FP=bfffeaal arg: 0x00000000
; [J e meont: T (strust tineval)
M F ++] forker, = €l ineou i struc imeva.
ajor Features e g ek e
Function snore in fork_loop.cxx = =
. . . . . . 647 foo = (int *)bad_addr;

« Easytolearn graphical user interface with data visualization | s »x -

650 )

651
« Parallel Debugging & vy

654 struct timeval timeout;
wait_a_while (&timeout);

=

- MP', Pthreads! OpenMPTM ’ GA, UPC ggg ifpr(‘i,:\ggoiﬁ')l‘hread %1d woke up in Snore()\n", (long) (pthread_self
ToP | if (use_mut) -

— CUDA™, OpenACC®, and Intel® Xeon Phi™ coprocessor

*  Low tool overhead resource usage

- T ="
Action Points] Pvgcesses] Th[eads] Po| Pe 7] L'J_

* Includes a Remote Display Client which frees you to work
from anywhere

° Memory Debugg|ng W|th MemoryscapeTM 171 [ 17+ S 177 [ 100 S 153 e 156
- Deterministic Replay Capability Included on Linux/x86-64 5 S = [ - -

*  Non-interactive Batch Debugging with TVScript and the CLI
« TTF & C++View to transform user defined objects
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Architecture for Cluster
Debugging

Single Front End (TotalView)

« GUI
* debug engine

Debugger Agents (tvdsvr)

* Low overhead, 1 per node
e Traces multiple rank processe:

TotalView communicates
directly with tvdsvrs

e Not using MPI
* Protocol optimization

Provides Robust, Scalable and efficient operation with Minimal
Program Impact
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What is new In 8.13 and 8.14

« 8.13 (Nov 2013)
— CUDA 5.0 and 5.5

* Dynamic Parallelism
— Xeon Phi Symmetric
— MemoryScape Xeon Phi
support
« Native and symmetric

— OS X Mavericks

— Performance
« Setting breakpoints
« Scalable dwhere & dstatus

— Platform updates

. 8.14 (July 2014)
— CUDAG.0
Unified Memory
— Early Access ReplayEngine Save/
Load functionality (CLI)
— STLView for unordered X
« GCC only, for now

Unordered set/multiset & map/
multimap

— Performance improvements
« Startup performance
* Complex C++ codes
Handling dlopen()

— Platform updates
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Multi-phase R&D Projects Underway

* Massive Scalability
— Collaboration with LLNL and Tri-lab partners
— Targeting Cray, Blue Gene and Linux Clusters
* Shiny new GUI
— Sleek, Modern and Fast
— Configurable
— Improved Usability
— Provides aggregation capabilities for big data and scale
— Leveraging math and stat expertise from IMSL
 Working with customers through early access programs

— Customer input is key to the success of both programs

= Rogueque © 2014 Rogue Wave Software, Inc. All Rights Reserved
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TotalView Infrastructure Scalability Strategy

Implement an additiond  The “MRNet tree” of MSiNg MRNet

- Parallelize debugger of servers infrastructure (e
— Convert iteration has been added

— Multicast down, a . .,
i The “flat vector” of h c
’ debugger smarts,| gorers infrastructure '€ the back-

- Operations previ is still supported ger front-end 1 be
pushed down into r target applica
g - Op TotalView d it - the
S req Client g
= | The ttel §
. ly “cli . S
- Ca ~_ ta ures,

,-"—_"“\. , ;"—_\_ y
Vv TotalView TotalView TotalView TotalView
Debugger Debugger Debugger Debugger
Server Server Server Server
l"‘\-\..—,./l
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New-Style Root Window (SEA2+)

A prototype new-style root window w/ “-demo_ui”
Displays aggregated program information

Intended to eventually replace the old-style root window
Menu items that are not yet implemented are disabled

B  TotalView 8X.11.9-5(oniwashi)  [EN=FX
File Edit View Tools Help ° Vi
|- Diving selects a

Egt:;% ;Ct ;Smb / representative of the
Breskpoint 25 1-2,4-26 group and refocuses the
process window
« Current aggregations

* Hierarchical groupings
planned

Group by: Process State

|~

Source Line
Subroutine
Action Point

= Rogueque © 2014 Rogue Wave Software, Inc. All Rights Reserved
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Compressed ptlist Syntax

« Aggregation requires a compact process/thread set representation (for both
CLI and GUI output)

» General syntax of a ptlist

ptlist pcount *’ tcount [’ ptrange [ ', ptrange ] ... T
ptrange prange ‘.’ trange
prange rank [ ‘-’ rank ]
| ‘P’ dpid [ ‘-’ dpid ]
frange dtid [ -’ dtid ]

 Inspired by STAT and previous TotalView implementations

« Example
28:28[0-26.1, pl.1]

SSSSSSSS © 2014 Rogue Wave Software, Inc. All Rights Reserved



Call Graph vs. Call Tree (SEA3+

\

[ ompi_request_wait_any |

23:23[0-1.1,4-21.1, ..]

opal_progress

23:23[0-1.1,4-21.1, ..]

[ opal_event_base_loop |

1:4[10.1]
1:21[0-1.1, 4.1, .]

opal_poll_dispatch ] A, 111, ]

| opal_evsignal_recalc |

2:2[18.1, 26.1]
LA[8.1, 10-11.1, .]

__libc_sigaction

1:1[18.1]

\.\

[ ompi_request_wait_any |

23:23[0-1.1,4-21.1, ..]

23:23[0-1.1,4-21.1, ..]

[ opal_event_base_loop |

21:21[0-1.1,4.1, ..]

A[10.1]
15:15[0-1.1, 4.1, ..]

opal_evsignal_recalc

1:14010.1]

opal_poll_dispatch

44181, 1.1, .}

sigprocmask _
opal_evsignal_recalc

1:1[18.1]

2:2[18.1, 26.1]

3:308.1, 1.1, ..]

__libc_sigaction

[ sigprocmaskopal_poll_dispatch |

=RogueWave
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TotalView Scalable Early Access Summary

Please give it try!

We value your feedback
Enable MRNet and the demo Ul

— totalview —mrnet —demo _ui ...

Many infrastructure changes are in place already

— Though not all operations parallelized yet

User interface changes in prototype phase
— More improvements coming in existing Ul

— Remaining improvements coming in new Ul

Questions?

= Rogueque © 2014 Rogue Wave Software, Inc. All Rights Reserved
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Debugging Hybrid MPI +
OMP codes




Process Window Overview

® © ® /home/demouser;training-lab-programs/combined

File Edit View Group Process Thread Action Point Debug Tools Window

Help

Group (Control) _’Ib II . »

Go Halt Kill Restart

59 3 @

Next Step Out Run To

4913 M

GoBack Prev UnStep Caller Backlo Live

2057):

conbined (At Breakpoint 4) =

Toolbar

DL Threed 1 (2657) (@t Breakgoint 4) NN

Stack Trace Pane

Provides detailed
state of one process,
or a single thread
within a process

A single point of
control for the
process and other
related processes

Stack Trace A Stack Frame
t+ Lirele::area FP=k|4||Fungtion "Circle::area’:
[on fircle::Circle, FP=t this; 0xbf8fhad -» (class Circle)
tv hrrays, FP=t| |||Block "Sb1":
nain, ) FP=} result: 0
lib¢ start main, FPs
Registers for the frame:

Stack Frame Pane

i

3%76// Your bhasic circle area function

428 double Circle::areaf() {

429  double result;

BE=» result = PI * m_radius * m_radius;
431 return result;

432}

433

434 // R Simple 3-D figure
435 // fashion.
436 ¢lass Cylinder :
437 public:

438
439

public Circle {

fvlinder{danhle radins

// Our old friend, pi r squared...

- class exercise: Do a cone figure in the same
- I forget how to calculate the surface area of a cone ;-)

Cylinder(char *name, double radius, double height);
Arnhle heiht) .

Function Circle::area in combined.cxx B3
420 m_radius = radius;
421 myarea = 2 * PI * m_radius * m_radius;
422 m_area = area();
423
424
425

Source Pane

Action Foints] Prgcesses] Thgeads]

EEERY

combined. ¢xx Cirele::areat+0x06

combined. ¢xx Cylinder::~Cylinder 0286...
combined. ¢xx Cylinder::Cylindert+0x
combined. cxx 3%% Cylinder::Cylinder+8x86
combined. ¢xx ylinder::Cylindert+ix
combined. ¢xx Cylinder:;Cylinder+0x7a
combined. cxx arrays+gx2 3

combined. cxx arraystix

Aomhinad avedT18  Aioainailified24

Tabbed Area

=RogueWave
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Stepping Commands

=RogueWave

[ B - > ’3‘5\ On, £
Group (Control) X D " . l’ 5 ‘{g Q * g - By *,
Go Halt Kill Restart|Next Step Out Run To|GoBack Prev UnStep Caller BackTo Live
' === Process 1 (3240): simple (At Breakpoint 2) = ==
Group (Share) [T Thread 2 (3085917072) (At Breaknoint 2) 1 AT I
* Group (Workers)
G Lockst ack Trace A Stack Frame
faup (Lacksiep) FP=h7ef53h8 |. |Function "rumme": A
Process 1 FP=h7ef54a8 No parameters. _l
Process (Workers) Local variables: .
vec: (class std::vector<int, stc
Process {Lockstep)
Thread 1.2 Registers for the frame:
mygroup seax: Oxb7ef53b3 (-1209052237)
%ecx: 0x00000002 (2)

Group | Process Thread A Process | Thread Action Poini Thread | Action Point  Deb
Go Shift+G . Go g |_Go [
Halt Shift+H ,  Hait h | Halt
Next Shift+N : Next n  Next
Step Shift+3 | step 5 Step
Out Shift+O Out 0 i Out
Run To shift+R » BunTo r ' RunTo
Next Instruction  Shift+X Next Instruction % Next Instruction
Step Instruction  Shift+ Step Instruction [ Step Instruction
Hold 4 Hold W et PC p
Release Hold Threads 4 Hold
Attach Subset... Release Threads Continuation Signal..
Detach Create
Custom Groups... Detach
Restart Startup Parameters...  Ctrl+4
Kill Ctrl+2Z 19




Basic Process Control

Group (Contral) EI_D ii i’

Group (Control)
Group (Share)
Group (Workers)
Group (Lockstep)
Process 1
Process (Workers)
Process {Lockstep)
Thread 1.1

59 3

Halt Delete Restart | Next Step Out

Run To ‘

Groups

«Control Group
—All the processes created or attached together

Share Group

—All the processes that share the same image
Workers Group

—All the threads that are not recognized as
manager or service threads

*Lockstep Group
—All threads at the same PC

*Process, Process (Workers), Process (Lockstep)
—All process members as above

*User Defined Group
—Process group defined in Custom Groups dialog

ssssssss
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Setting Breakpoints

4 Breakpoint «, Barrier , Evaluate ID: 11

—¥When Hit, Stop—

v Group

4 Process

~ Thread

Location: /homefehinkelfSourcef/combined.cxx#505 Addresses...|

I Enable action point Processes.. |

7 Plant in share group

OK I Delete | Canoell Help |

» Breakpoint type
* What to stop
- Set conditions

* Enable/disable

* In 1 process or
share group

=RogueWave 21
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Conditional Breakpoint

v /home/ehinkel/Source/combined i m .
File Edit View Group Process Thread Action Point Debug Tools Window Help
— Go Halt Kill Restart|Next Step Qut Run To|Prev UnStep Caller BackTo Live
= Process 2 (14218): combined (Stopped) %
Thread 1 {14218) {Stopped) <Trace Trap>
Stack Trace ' Stack Frame
[c+ ] arrays, FP=bfed48708 |4 || Function "arrays": ﬁ
[+ Action Point Properties X ﬁt:.ers -
+ Breakpoint «, Barrier 4> Evaluate ID: 11 Ezggg’é gﬁgii)
S =4 {struct Cylinderx
P e
if (my_ptid == $tid) { $stop; }] X 2ol Ze R
sl 5
A
n \n n ;
T
it + j*step); .
@ C++  C v Fortran «, Assembler frlizdon aman e -
Location: /homefehinkel/Source/combined.cxx#505  Addresses... i‘ ﬂl T—I ﬁr—
Y
I Enable action point Processes...
7 Plant in share group [}
24
OK Delete Cancel Help
_oK | Dekete | Camcdl | Hep | :

=RogueWave 22



Evaluation Breakpoint...
Test Fixes on the Fly!

Test small source code
patches

Call functions
Set variables
Test conditions
C/C++ or Fortran

Can’t use C++
constructors

Use program variables

ReplayEngine records
changes but won't step
through them

item 1:42,000000
item 2:58,299939
item 3:39,000000
item 4377,699997
item 5:78,000000
item £:92,099998
item 7358,500000
item 8:58,000000

=RogueWave

item 9:31,000000

range 42,000000 - 99,099338
range 42,000000 - 99,099338
range 39,000000 - 99,099938
range 39,000000 - 99,093938
range 39,000000 - 93,099938
range 39,000000 - 39,039938
range 39,000000 - 99,099338
range 39,000000 - 99,093338
range 39,000000 - 99,093338

sum 141,100006
sum 193, 400009
sum 238, 400009
sum 316,100006
sum 394,100006
sum 486,200012
sum 544,700012
sum 602,700012

- _
File Edit View Grou
E + Breakpoint ~ Barrier 4> Evaluate  ID: 1
f
Group {Contral) J ; Expression:
For(i=0;i<test_len;i++) {
silly_stats(&test[i],&min,&max);
tot += test[i];
Stack T e "
e printf{ _|tem ?_'od:‘_’/of range %f— % sum %Bhn", Iy
_ lihc_start mair ) i,test[i],min, max, tot); J
goto 17;
92 + Fortran v &
Location: bad.c#12 Addresses... | ]_,d_
1 #include <stdio || [ Enable action point T3
2
3 void silly_stats| I~ Plantin share group
4 1if (*x>*max){ *1
5 if {*x<*min) { *r
g } oK Delete Cancel Help l
8 int main{int arc
9 float test[10]={ .1, B R B B B B B B ;
10 int i, test len=10;
11 float min=100.0, max=0.0, tot=0.0;
for (i=0i<=test_len;i++){
13 silly_stats(&test[1], &max, &min) ;
14 tot+=test[i];
15 printf ("item %d %f %f %f %f'\n", 1, test[i],min, max, tot);
16}
17 printf ("N %d min %f max %f'ntotal %f mean %f'n", test_len, min, max, tot, t
18 return 0;
19 3
Y
[ | |
item 0:99,099938 range 99,099338 - 99,099938 sum 99,099938

sum 693,700012

N 10 min 33,000000 max 93,039338

tl,otal £393,700012 mean 63,370001




Setting Breakpoints
With C++ Templates

| “
meHo@mqm‘AmMH

TotalView understands C++ templates and gives you a choice ...

~#include <iostream> [T maxzchar=(char,char+0x12

template<class type > I max<int={int,inf)+0x6
tyzg nax (type dl?‘gype d2) { nkInb

1

int main{int arge, char** argv){
std::cout << max({'a','z') << "\n";
std: :cout << max(465,12) << "\n";
std::cout << max(.99,1.1) << "\n";
std: :cout << max("first", "second") <«
return 0;

return dl1 > d2 ? dl : d2; 7 max<double=(double,double)+0x1e
¥ max<char const*>(char const*,char const)+0

Boxes with solid lines around line numbers indicate code that exists at
more than one location.

ssssssss
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Diving

d Stack Frame
1: 0x00000000 (0) A
Block "$h1l": ' '
size: 1] al - main - 1.1 -0
Lo .. File Edit View Tools Window Help |
i 1 ] EEIETINIXEY
1?1;; >Expression: [ *(a1] | Address: | 0x08af3530
int_pp: &
loop: Type: | class myClassé
runforever: - —
rinRedZines - Field I Type |V3.|U9
float_p float * 0x08af9540 -= 0
int_p int* 0x08af9745 -> 0x0000008(
i) size int 0x00000080 (128)
D|V|ng on a Common | al - main - 1.1 = [
. File Edit View Tools Window Help |
Block in the Stack T — —— =
11 ] SEIEXTIEIXEY
Frame Pane —— Expression: | *((al)->float_p) Address: | 0x08af3540
Slice: | [] Filter: |
Type: [ float[ 28]
Field |value iE
A
@ 0 -
(1] 1
2] 2
(3] 3
[4] 4
(3] 3
(6] 6
[7] 7
[81 fi £

=RogueWave
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Expression List Window

o simplempi.O0 - 1.1 -ox
File Edit View Window Help
1.1 A Alw

Expression Value im

rank 000000000 {0)
nnodes 0x0000000a (10)
numThreads 0x0000000a (10)

tm 0x4f3ac318 (1335542552)

tm/numThreads 0x07f5e04f (133554255)

tm/3600/24/365.25

42.3183596167009

Add to the expression list using contextual menu with right-click on a

variable, or by typing an expression directly in the window

. Reorder, delete, add
. Sort the expressions

. Edit expressions in place

. Dive to get more info

Updated automatically
Expression-based

Simple values/expressions

View just the values you want to monitor

SSSSSSSS
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Visualizing Arrays

File  View Window

*Visualize array data using Tools > Visualize from the
Variable Window

sLarge arrays can be sliced down to a reasonable size
first

*Visualize is a standalone program

*Data can be piped out to other visualization tools

*Visualize allows to spin,
zoom, etc.

*Data is not updated with
Variable Window; You

must revisualize

$visualize() is a directive
in the expression system,
and can be used in
evaluation point
expressions.

T T T 1
000 100 200 300 400

X Axiz

~N N
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Array Viewer

» Variable Window select Tools -> Array
Viewer

* View 2 dimensions of data

Array Viewer: *((al)->float_ p)[i]1[ )]

Expression]*((a1)->float_p) Type: |foat[s][16]

Automatic o Slic 71 “ 1

ze: [0:7:1][0:15:1]
13 14 15

e e

29, 300 31
45 46| 47

I— 61 62| 63

7778 79
93 94| 95

=RogueWave
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Dive in All

Dive in All will display

File Edit View Tools MWindow Help an element in an array
1.1 53 | B ‘ :
= SEIRE TN XEY of structures as if
Expression: | *{array)} Address:  0x092320a0 _ _
Slice: | [:] Filters it were a simple array.
Type: | struct compourgd_t[20]
Field | Type |Value E
&- [0] struct compound_t {Struct ) A
; j File Edit View Tools MHindow Help
L a int 0x00000000 (0) [1.1 4] P E IR XXEY
— b int 0x00000000 (0} = Expression: | arraul :] Address: | 0x092920a0 [Sk
Y float 0 Slice: ilters
-4 File Edit View Tools MWindow Type: | int[20]

. = Field [T
: 1.1 : t=E=

®- [1] - == l { [o] 0x00000000 {03}
@ [2] Expression: | *{array’ Address: 0x092¢ [1] 0x00000002 {23
Slice: [: Filters| | [21 Ox00000004 {4}
[3] Slice:|[:] ’ = [3] Ox00000006 (6}
@- [4] Type: | struct compourd_t[20] 000000008 (S5
~- Eg% BT | Type Value 0x0000000a €103
- — . Ox0000000c (12}
7] =- [0] st.rl..xct compound_t {Struct’ 0x0000000a {14}
& [5] basic_t (Stru Ox00000010 (163
o int [=21 Ox00000012 {187

paneey [10] 0x00000014 (20>

[11] 0x00000016 (22>
[12] 0x00000018 (24>

eeeo] g ;’.

®
m
[N
[
—

..... c g;ve

~~~~~ Y Dive in New Window gx09292¢ [13] Ox0000001a (26
[14] Ox<0000001c (28>
@- [1] ) ) {Struct) [15] 0x0000001e {307
— rea Add to E@T‘esslon List =y L [16] 000000020 (323
Create katchpoint [17] OxQ0000022 (34>
) [12] Ox00000024 (36>
Change Field F2 [19] 000000026 (33}
=RogueWave —



Looking at Variables across

o TotalView allows you to '!
File Edit View Tools Window Help |
look at the value of a na More | Less[[ [~ |~ | | 1]
. . Expression:  source Address: | Multiple
variable in all MPI Slice: Filter.
Type: | int
pr'OCGSSGS Process Value |
mismatchAlpha.0 0x00000001 (1)
° nght Clle on the mismatchAlpha.l 0x00000000 (0)
mismatchAlpha.2 0x0000000¢ (12)
variable mismatchAlpha.3 0x0000000¢ (12)

e Select the View >
View Across

- TotalView creates an array
indexed by process

. You can filter and visualize

- Use for viewing distributed
arrays as well.

=RogueWave 30



STLView

STLView transforms templates into readable and
understandable information

—STLView supports std::vector, std::list, std::map, std::string

—See doc for which STL implementations are supported

File Edit View Tools Window Hep || | File Edit view Tools Window Help |
11 B More| Less || [ |~ [ = | f f (5.1 B More| Less || [ |~ | ] ]
Expression: x Address: | Oxbfifdbal Expression: x Address:  Oxbiife1al

Slice: | [] Filter: Type: | class vector<float,allocator<float> >
Actual Type: float[3]

Type: | class vector«float,allocator<float> =

Field | Type | Value

@- _Yector_base class _Vector_hase<floa {Private base class)
Field Value @ _Vector_alloc_basclass _Vector_alloc_bas (Public base class)
13 float * 008052368 -> 1.3
2.2 & \1_finish 0x08052374 - 0
31 _M_end_of_stofloat * 0x08052378 -> 9.50909e-




C++View

« C++View is a simple way for you to define type transformations
Simplify complex data
Aggregate and summarize
Check validity

° Transfo rmS [ Jmilestone_example W

Fle Edit View Group FProcess Thread Action Point Debug Tools Wi Fle Edt View Tools Window Help
— Type-based e, DHE WD (538 @ 9 (1 SR TFE RN
Group (Control) |
C ———teed G0 Halt Kl Restart| Next Step Out Run To v Expression triangle Address: Oxbb057 54 )
- Ompose'able BRNNRNERENRNT Frocess 1 (19525): miestone_example (Stopped) M| Type: [ struct std-vectorcstd: vectore doubke, st alocator<doubke> > 510-2
. DR Trvead 1 (19525) le*cmade'aC*’ Trap> Field -
@ \ ]
— Automatically Stask Trace Stack ————— P i |
. 'bl (=) main, FP=b Ib ng‘!g I3 [Funetion "=main ajv) Fonk) $string empty!
libc_start in, FE=btb05868 No t A 1) frong Array)
visioie _start, e FPeb 605870 | ||Block” 5b1°: 1 3‘__" o) douoke( 1] (Array)
ks q (9 doubla 0
¢ COde L | Logat variableq o ay2) rony) doubla[2] (Array)
C Function main In mikestona_exampla, oo (0 doudla 0
— U+ a2 (1] double
:1;.; int TV_display_typelconst vector<vector<double> > *
|
—_ Easy to erte qg for {int 4 = 0; 1 < wvvd->size(); 1++) and) W) $string .f.-n'pty'.
. 47 char name(64], type(64]; ay5) frong)) $sting ampty! y
_ ReSIdeS 48 sprintf({name, *at(ld).front()*, (long) 1)
:1_: sprintf£{type, 'doubloludl'. (low) M—Mtu) sizel));
in target 51 int status;
:3 i (ved->at{i).size() == 0) . . Il
—_ Only Ca”ed by gg e“::a'.u: = TV_add_row(name, TV_ ascii_string_type, “empty!"):
. 56 status = TV_add_row(name, type, Svvd->at(i).front()):
57
TOtalVIeW Eg i1t (status != 0)
break:
&0 '
fl _ return TV_format_OK: .
~ J -
Action Points | Processes Tn(eajs] P-| P+ T+
Al
/

F T W A R

=RogueWave



Message Queue Graph

 Hangs &
Deadlocks

* Pending
Messages

 Receives
 Sends
e Unexpected

* |nspect
* [ndividual
entries
 Patterns

=RogueWave 33



Message Queue Graph

Message Queue
Debugging
° Fllterlng
e Tags
e MPI Communicators
 Cycle detection
* Find deadlocks

ssssss
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Subset Attach

» Connecting to a subset of a job reduces
tokens and overhead

 Can change this during a run
» Groups->Subset Attach

o] Attach Subset - mpiexec.hydra x|
Select processes to aftach to: (20 showing, 0 filtered, 20 total)
Aftach | Host | Comm | Rank | Program =
X localhostlocalcd 0 binflibguantum-optz
X localhost.localcl 1 hinflibguantum-optz
localhost.locali2 4 hinflibquantum-opt2
localhost.localid 3 hinflibquantum-opt2
localhost.localid 4 hinflihquantum-opt2
localhostlocalcs 5 hinflibguantum-optz
localhostlocalcé 6 hinflibgquantum-optz
X localhostlocalc? 7 hinflibguantum-optz
X localhost.localcd 8 hinflibguantum-optz £
Attach All | Detach All
—Filters
I Communicator: ~ ai ;"l I Array of Ranks:
_I Talking to Rank: | i List of Ranks: |
¥ ge Type: W Send W Receive M Unexpected Apply Filters
1 Halt contral group
OK Cancel | Help
=RogueWave 3
S O F T W A R E




Memory Debugging




What Is MemoryScape®?

*  Runtime Memory Analysis : Eliminate Memory Errors
— Detects memory leaks before they are a problem
— Explore heap memory usage with powerful analytical tools
— Use for validation as part of a quality software development process

*  Major Features
— Included in TotalView, or Standalone
— Detects
* Malloc APl misuse

*  Memory leaks
« Buffer overflows

~Cptitne
W Detec: Lzats W sl vet: Bareln: B Enzble Fitznng Im . - n
— 1 I
= - . E—
S — E—

b3 b 3 . —

Meanney blick:

— Supports e
« C, C++, Fortran pr ol ooy
i i N ouccr:aC 12 S
* Linux, Unix, and Mac OS X Pt of ecati: :

Fllz CassE.Ins

=eazInto natlzn | (s M s |
Memod Ty QassEim
Ln

~CreneHl Tlas

* Intel® Xeon Phi™
* MPI, pthreads, OMP, and remote apps

— Low runtime overhead
— Easy touse
»  Works with vendor libraries

* No recompilation or instrumentation

= RogueWave © 2014 Rogue Wave Software, Inc. All Rights Reserved
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The Agent and Interposition

Process

User Code and Libraries

Heap Interposition

Allocation Deallocation

Table Agent (HIA) Table

TotalView

Malloc API

=RogueWave 38
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Enabling Memory Debugging

Memory Event Notification

Memory Event Notification

M API usage error Incorrect API or API instance used in operation

M Allocation failed Error: An allocation call failed or the address returned is NULL which generally m...
M Double allocation Error: Allocator returned a block already in use: heap may he corrupted

M Double free Error: Program attempted to free an already freed block

M Free interior pointer Error: Program attempted to free a block incorrectly, via an address in the middle...
M Free notification A block for which notification was requested is being freed

M Free unknown block Error: Program attempted to free an address not in the heap

M Guard corruption error Bounds error: The guard area around a block has been overwritten

M Invalid aligned allocation request Error: Program supplied an invalid alignment argument to the heap manager

M Misaligned allocation Error: Allocator returned a misaligned block: heap may be corrupted

M Realloc notification A block for which notification was requested is being reallocated

M Realloc unknown block Error: Program attempted reallocate an address not in the heap

M Red Zone overrun error Bounds error: Attempting access memory beyond the end of an allocated block

M Red Zone overrun on deallocated blockBounds error: Attempting access memory beyond the end of a deallocated block

M Red Zone underrun error Bounds error: Attempting access memory before the start of an allocated block

M Red Zone underrun on dellocated blockBounds error: Attempting access memory before the start of a deallocated block

M Red Zone use-after-free error Access error: Attempting access a block after it has been deallocated

M Termination notification The target is terminating, memory analysis can be performed

=RogueWave 39
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Memory Event Details Window

+ 0x09492a88 - 0x0949eb32 @ 1. _?;|

184malloc_wrappers_dlopen.c
double_free 74main,cxx
main 287 mailn.cxx
__libc_start_mair libc.so.6
_start filterapp-mpi

malloc 166malloc_wrappers_dlopen.c

louble_free nain.cxx

main 287 main.cxx
__libc_start_mair libc.so.6
_start filterapp-mpi

(int*) malloc( length J;
printf ( "malloced %4d (%#6x) bytes at %p\n", leng

// Breakpoint here
// Show allocated annotation

=RogueWave 40
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'-'|E'|'|’||:|'r"!:] | ""1E‘|’l’||:|’r"!:1 |:ﬁ|:||'|’|[ZlEi'r"i:E:Clﬂ:E:

May 11, 201z| Heap Status Graphical Report

Save Data ~ Options

Export Memory Datal Wl Detect Leaks Wl Relative to Baseline Ml Enable Filtering m .. ﬂ

Heap Status ReportJ
Source Report
Backtrace Report

Process 1: filterapp-mpi.1

|
[
|0><0949d058 - 0x094d2c00 (214.91KB)

Other Reports Categ

Leak Detection Reg
Memorg Usage Repor L e e e e e e e e e e e e e e e e

Corrupted Memory R e ——— "
Compare Memory Usz| O N N D G D D D S S S S S S— —

B L R e ‘
Other Tasks ™~

Manage Filters - =
Heap Information IBacktrace/Source IMemm‘g Content ]
- Overall Totals ——————— [~ Selected Block LrRelated Blocks
Heap —Start Address 0x0949d098 Backtrace ID 3
P . pFOAllocated 81 .55KB —End Address 0x0949d0bb pFOAllocated
rocess Selection B
7 p+ODeallocated L29.88KB —Size 36 p-ECorrupted Guard Block
- p+-OHoarded 0 —Type Allocated p-MDeallocated
Parall dizls P11te p-DlLeaked Unknown . —Filtered No p-EGuard Blocks
MFI_]‘"MM—l""‘”‘lE'LD pFEIRed Zones 0 - Backtrace ID 3 pFMHoarded
D’ F?lterapp—m —Allocator C p-DLeaked
& filterapp-m| L Owner C p-ERed Zones
B filterapp-m
P filterapp-m
"IN TT = =

L I ———————————————.,
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Leak Detection

D ® 0O MemoryScape 3.2.3-0

Memary Rep

summary | Leak Detection v | Heap

May 11, 2012

Save Data

Export Memory Daté|

Heap Status Reports
Source Report
Backtrace Report

Other Reports Cate
Leak Detection Rer
Memory Usage Repor
Corrupted Memory R
Compare Memory Usz

Other Tasks
Manage Filters

Process Selection

Parallel Job filte
MPI_COMM_WORLD

[ filterapp-m
A filterapp-m
b filterapp-m
P filterapp-m)
=M

tus v [ Memory U v | Corrupted Memory | Memory Compari

Heap Status Graphical Report
~Options
¥ Detect Leaks M Relative to Baseline Ml Enable Filtering

Process 1: filterapp-mpi.l

0x0949d058 - 0x094d2c00 (214.91KB)

I ) I E—— | T
L

Heap Information |Backtrace/50urce |Memorg Content
- Overall Totals rselected Block

L LrRelated Blocks

Heap 3tart Address 0x0949e990 Backtrace ID 125
prOAllocated  14.53KB HEnd Address 0x0949e99h prOAllocated
prODeallocated [29.88KB -3ize 12 prACorrupted Guard Bloc
prOHoarded 0 -Type Leaked prDLeaked
prOLeaked 67.02KB FFiltered No prODeallocated
pr@Red Zaones 0 +Backtrace ID 125 pr@Guard Blocks
Allocator prDHoarded
L Quner C prERed Zones
N———— 71~ N—1  »

=RogueWave

Leak Detection

- Based on Conservative
Garbage Collection

¢ Can be performed at any
point in runtime

* Helps localize leaks
in time

* Multiple Reports
* Backtrace Report

 Source Code
Structure

* Graphically Memory
Location




Dangling Pointer Detection

Help

misaddr
int *

=RogueWave
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Memory Corruption Report

File Edit View Actions Tools Window Help

Process Set [
Process

14 filterapp (25212)

1 filterapp {File: filterapp-2829 mdbg

| Configuration | Leak Detection = Heap Status | Memory Usage | Memory Compare

Preceding Block Corrupted Block

Following Elock

| 002260020 64 bytes  0x022b00S|

Backtrace/Source | Memory Content

| 0#022b0090 G4 bytes  On022b00cf|  |0x022b0100 64 byfes  0x022b013f|
e

Backtrace [ Source
= | .
Process | Function Line # | Source Information ’msgrtemprwebcast_demo_ﬂlesfmemoryrmam.cxx
S B3

/
M m malloc 166 malloc_wrappers_dlopen.c e

Jf Use 8 byte pre and post guard size.
size = 16;

It Allocate some arrays.

p0 = {int *) malloc{ size * sizeof{ int )

ni = {int *Ymalloc( size * sizeof{ int )

Al

=

Tolmanges
— Generate View m- ; i
i main 126 main.cxx 74
| Corrupted Guard Blocks __lioc_start_main lioc.30.6 =

_start filterapp
| Enable Filtering .'L#

77
fd

| -

‘ Generate View I .

|Jhomeichrisgrtemphvebcast_demo_ﬂlesn'nemorynnain.cxx
=RogueWave
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Memory Comparisons

® © ® MemoryScape 3.2.3-0

1] N J« I
o “Diff’ live processes = | Henorg
May 11, 2012|Memory Comparison Report
° Compare processes Save View Options -Data Source —————————— ~Process Comparisons

Save Report... 4 Allocations ¢ Leaks || Session 1: IFilter‘app—mpi.O
Export Memory Datz R

across cluster — || ¥ Deallocations ¢ Hoard || gucgion 2: [Filterapponpi L
Other Reports Catef| | ¢ Red Zanes
Heap Status Report

Memory Usage Repor

() C O m p a re W ith Corrupted Memary R

Compare Memory Usz

filterapp-mpi.0/filterap... 69.36KB 194 69,17KB 149

b a Sel | ne - filterapp-npi 69.36KB 194 69.17KB 149
prmyClassB.cxx 66.01KB 0 66.01KB 131

prmyClassA.cxx 2.00KB 0 2,00KB| 4

prnew_allocator.h 1024 0 1024 a

¢ See Changes BFmain.cxx 192 0 192| 7
p-stl_algobase.h 162 194 -32| 6

between point A and
point B

Process Selection

: Process
° Compare W|th Saved Parallel Job filte

- MPI_COMM_IORLD

* filterapp-m

SeSSIOn IAFiltEr“app—m
P filterapp-m | M
P filterapp-m

Session 1 Source | Session Z Source |

* Provides memory
usage change from I

M
last run 5 BEBE
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Memory Usage Statistics

nhody_tree_cr.
nbody_tree_cr.
nhody_tree_cr.
nbody_tree_cr.
nhody_tree_cr.
nbody_tree_cr.

nhody_tree_cr.
nhndv tree rn bl




Memory Reports

* Multiple Reports | e —— -_
* Memory Statistics

* Interactive Graphical
Display

e Source Code Display
» Backtrace Display

Savvas | e Jalitlun y  Fewp Eldos v NOrmav Usade = | Satunaed Wivies
sz iz | Heap Status Source Report

e Allow the user to R ey i rmr—"
« Monitor Program e | |

Memory Usage

* Discover Allocation
Layout

* Look for Inefficient
Allocation

e Look for Memory Leaks

'
v
) —
et X F Tae 2 Hap 7 Telslos
| B B Baawed e e
Nanwy licage
e
&
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Debugging Accelerators
and Coprocessors




TotalView for the NVIDIA ® GPU Accelerator

File Edit View Group Process Thread Action Point Debug Tools Window Help

Group {Control) _’| D ii i’ 5) ""” 9 {Qw %ﬁ wi x % 4 ?g

Go Halt Kill Restart| Next Step Out Run To)| GoBack Frev: Unstep Caller Backlo Live

= Process 1 (20242): tx_cuda_matmul {Stopped)

HHHE Thread -1 {=<<(1,1),{1,1,0)>>>): @TEMP@CUDA@.tx_cuda_matmul.e4974cfd (Stopped) <Trace Trap> §HH
Stack Trace ] Stack Frame

MatMulKernel, FP=1c97e360 |& ||Function "MatMulKernel<<< (10,10}, (2,2, 1)>>>":[&
Device: 0/1
SM/WP /LN : 3
A (Matr . @parameter)
B: 1 i et
C: (Matrix const @parameter)
Block "$hl":
blockRow: 0x00000001 (1)
blockCol: 0x00000001 (1)
Csub: (Matrix @local)
Cvalue: <Bad address: %f2>
- DA ~Advnmns w1 ."_
Function MathulKermel in _cuda_matmul.cu =1 =
82 cudaFree (d_A. elenents) ; A
33 cudaFree (d_B. elenents) ;
84 cudaFree (d_C. elenents) ;
85} File Edit View Tools Window

Help

86
87 // Matrix multiplication kernel called by Matri It 2

EEIETNEXEY

88 _ global__ wvoid MatMulKernel(Matrix A, Matrix E Expression: A
{ . .
90 = // Block row and colum Type: | @parameter const Matrix

Address: 0x00000010

91 int blockRow = hlockIdx.y; Field | Type |value

]

92/ int blockCol = hlockIdx. x;  width int
93 // Each thread block computes one sub-matrix| @ )
Matrix Csub = GetSubMatrix(C, hlockRow, hlock i~ height int
95 // Each thread computes one element of Csub | .. stride int
96 // by accumulating results into Cvalue i

0x0000003¢ (60)
0x00000014 (20)
0x0000003¢ (60)

il =1l ((1,1)(1,1,00) T in MatMulKernel

a7 £loat Cvalue = 0; elements float @global 0x00110000 -0

98 // Thread row and column within Csub

99 int row = threadIdx.y;
int col = threadIdx.x;

101 // Loop over all the sub-matrices of A and B

102 // required to compute Csub

103 // Multiply each pair of sub-matrices togethe

104 // and accunulate the results ll
~{ 1
Action Points] Prgcesses]Th[eads] Phy[ 0 5 0 511 153 % Ji2 i3 s |
1.1 (47567291993984) T at 0x2b431£97d429 A

NVIDIA Kepler

NVIDIA CUDA 5.0, 5.5, and 6.0 (New in 8.14)
—  With support for Unified Memory

Cray CCE OpenACC

Features and capabilities include

—  Support for dynamic parallelism

Support for MPI based clusters and multi-card
configurations

Flexible Display and Navigation on the CUDA device
. Physical (device, SM, Warp, Lane)
. Logical (Grid, Block) tuples
—  CUDA device window reveals what is running where
—  Support for types and separate memory address
spaces
—  Leverages CUDA memcheck

=RogueWave
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Debugging CUDA in TotalView

* When a new kernel is loaded, you get the option of setting breakpoints

* Once breakpoints are set, you can turn off the dialog and say no

=RogueWave 50
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Debugging CUDA in TotalView

CUDA threads are considered part of the initiating process
CUDA threads are given a negative TotalView thread id to distinguish them
Normal TotalView controls work on CUDA code

Underneath Toolbar is a GPU focus thread selector for changing block and
thread indices

File Edit Viow Group Proceas Thread Actlion Point DSbug Tools Windaw )_-l_a]pl

Graup {Control) . N . 598 #

Thread (x.y,z)

Go Halt Kill Restart Next Step Qut Fu

[0 %.[c ‘..r.. Thr\a-;.j..?- 'T::%. —

Logical | Black:

Block (x.yz)

([ fsctoria
a‘:t‘:-x}.a fnVaector,
toPactorialferns

GPU focus thread selector for changi Register=s for the frame:
the block (x,y) and thread (x,y,z) indexes

of the CUDA thread
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Control of Threads and Warps

Warps advance synchronously

* They share a PC
Single step operation advances all GPU threads in the same warp
Stepping over a ___syncthreads() call will advance all relevant threads
To advance more than one warp

« Continue, possibly after setting a new breakpoint

« Select a line and “Run To”

ssssssss
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CUDA Built-in Runtime Variables

» Supported built-in runtime variables are:
 struct dim3_16 threadldx;
 struct dim2_16 blockldx;
 struct dim3_16 blockDim;
* struct dim2_16 gridDim;

* int warpSize;

ssssssss
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- Display of
PCs across
SMs, Warps
and Lanes

«  Updates as
you step

+  Shows what
hardware is
in use

*  Helps you
map
between
logical and
hardware
coordinates

GPU Device Status

C

g0

-Device Type

—Lares

1 SM 271

i:ﬁalid Uarps
Warp DO/42

Lane 00/32
Lpc
Lane 01732

LrC
®-Lane 02732
LpC
m-Lane 03732
Lprc
m-Lane 04732
LprC
Lane 05732
LpC
Lane 06/3Z
LprC
Lane 07/3Z
LprC
Lane 0&/3F
Lpc
Lsne 02/3Z
LrcC
-SM Type
- SM=
—larps
evice 1/3

-Device Tupe
-Lanes

- SM T!__4 pe

Description

gf1o0
3z

Block (0,0,0)
Thread (0,0,0)

Example of divergent
GPU threads

‘ Different PC for two

000000001L95594d3
Thread (2,0,0)
QDOODADO0L 93299707
Thread (3,0,0)

,,,,,,

000000001 9329408
Thread (1,0,0) <

Thread (4,0,0)
QDA0DYDOL95294F0
Thread (5,0,0)
ADOODAD01 952940
Thread (6,0,0)0 >
Thread (7,0,0)
(D0ODOD01L 9329480
Thread (&,0,0)

“Valid/Active/Divergeni0DO00D3FF, QO0003fc, 000QDJ03

sm_ZD
14
48

gt200

S

sm_13

| groups of lanes

/ State of lanes inside
warp

AN

ssssssss
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TotalView for the Intel® Xeon Phi™ coprocessor

Supports All Major Intel Xeon Phi Coprocessor Configurations

» Native Mode
—  With or without MPI

 Offload Directives
— Incremental adoption, similar to GPU

*  Symmetric Mode
— Host and Coprocessor

* Multi-device, Multi-node
*  Clusters

User Interface

* MPI Debugging Features
— Process Control, View Across, Shared Breakpoints

* Heterogeneous Debugging
— Debug Both Xeon and Intel Xeon Phi Processes

Memory Debugging
 Both native and symmetric mode

File Edit View Tools Window Help |
=| I/| Rank | Host | status | Description |
=1 <local> R Jopt/intel /composerxe/Sample

- 1.1 <local> R in main
- 1.2 <local> R in __poll
1.3 <local> R in _ poll
1.4 <local> R in pthread_cond_wait
1.
2.1 1T in sem_wait
2.2 192.168.1.1(86 in compute07
253 192.168.1.1(R in _ poll
2.4 192.168.1. 1(R in pthread_cond_wait

File Edit View Group Process Thread Action Point Debug Tools Window

p Caller BackTo Live

Group (Control) [> ii . Ib S ‘)’ Q @ J ‘? § 3
60 Halt Kill Restart|Next Step Out Run To|Record GoBack Prev Un

Process 2 (5856@192.168.1.100) : offload main (Mixed) ¥
Thread 2 (139985823807232) (At Breakpoint 6)

Stack Trace Stack Frame
[T compute07, FP=7f50fd4d24r0 |3 Functxon "compute07 " s 3
] L sampleO? 76__par_regionl_2_39, FP=7f50fddd:] ou 0x7f50fd4d2754 -> 0x41400000 (109¢ _]
of f load_entry_sanpleC07_c_76sample07?, FP=7f 0x00000010 (16>
_ZN170ff LloadDescriptor7of f loadE PPVS0_ESO_t. Local varxables.
inkP iy unFunction, — FP=7FS0fddd2dc0 i: 0x00000010 (16>
_C0ISinkPij 'rocessMessages. FP=7F50fddd2e]|
_CO0ISinkPipe::ThreadProc, FP=7f50f ddci2e20 Registers for the frame:
Start_thread, FP=7fS0Fddd2F30
_-clone, FP=7f50fddd2f 38 Zrax: 0x7f50fddd2754 (139985823803220)
Zrdx: 0100000010 (16>
vi /v‘cx 0x7f50fd4d2754 (139985823803220’ _ﬁ
Function conputs07 in samplecﬂ?.c B
for (i=0: i<sy i++) 3
91
92 arraylli] = plil:
93 3
94
95 #ifdef __MIC__
retval = 1
97  #else
98 retval = 03
99  #endif
100
101 /¢ Return 1 if array initialization was done on target
102 return retval:
103
104
105 __attribute__({target(mic)}) void compute07 (int* out, int size)
106
107 int i:
108
for (i=0; idlsize: i++)
110
111 out[i] = arrayl[il]=2:
112 3
113 3
I 22 0ian snemanion sinamanisn sioan sonsn 410 e 8 e g i A A A E 0 WA YN A piaig 070 07 5
=] 1=
Action Poims] ngcesses] Thgeads] =] pa ]|
2.1 (139985896167360) R in sen_uait
)7
2.3 (13998583d44454d) R n __poll
2.4 (139985842837248) R in pthread_cond_vait

=RogueWave

© 2014 Rogue Wave Software, Inc. All Rights Reserved



Batch Debugging




TVScript Overview

Gives you non-interactive access to TotalView’ s capabilities
Useful for

— Debugging in batch environments

— Watching for intermittent faults

— Parametric studies

— Automated testing and validation
TVScript is a script (not a scripting language)

— It runs your program to completion and performs debugger actions on it as you
request

— Results are written to an output file

— No GUI

— No interactive command line prompt
A “petter” printf()

ssssssss



Sample Output

- Simple interface to create an action point
-create_actionpoint "#85=>print foreign_addr”

« Sample output with all information
AR

| Process:

I ./TVscript_demo (Debugger Process ID: 5, System ID: 2457@127.0.1.1)
I Thread:

I Debugger ID: 5.1, System ID: 3077191888

: R(E)mk:

I Time Stamp:

I 05-14-2012 17:11:24

I Triggered from event:

I actionpoint

I Results:

I err_detail = {O

I intervals = 0x0000000a (10)

I almost_pi = 3.1424259850011

! }delta =0.000833243988525023
!

ssssssss
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Events

« General
* any_event

« Source code debugging events
 actionpoint
> error

« Memory events (just a few, all are listed in Chapter 4 of TotalView
Reference Guide)

* any_memory_event

» free_not_allocated

« guard_corruption

* rz_overrun, rz_underrun, rz_use_after free

ssssssss
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Actions

« Source code
 display_backtrace [-level num] [numlevels] [options]
* print [-slice {exp}] {variable | exp}
* Memory
» check guard blocks
* list_allocations
* list_leaks
* save_html heap status source view
* save_memory_debugging file

* save text heap status source view

ssssssss
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Command syntax

* General syntax

tvscript [options] [filename] —a [program_args]

- MPI Options

-mpi starter starter comes from Parallel tab dropdown
-starter _args “args for starter program”
-nodes

-np or —procs or —tasks

s o F T
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Command syntax

 Action options

-create_actionpoint “src_expr[=>action1[,action2] ...]’

* Repeat on command line for each actionpoint
-event_action “event_action_list”

* event1=action1,event2=action2 or event1=>action1,action2

« Can repeat on command line for multiple actions

* General options

-display_specifiers “display_specifiers_list”
-maxruntime “hh:mm:ss”

-script_file scriptFile

-script_log_filename logFilename

-script_summary_log_filename summaryLogFilename

s o F T

W A R E
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Reverse Debugging




Deterministic Replay Debugging

File Edit View Group Process Thread Action Point Debug Tools Window Help|

Group (Control) Jlb ii . ib 5) %3 Q %%

Go Halt Kill Restart| Mext Step Out Ru To|Record GoBack Preu UnStep Caller BackTo Live

* Reverse Debugging: Radically simplify your debugging

— Captures and Deterministically Replays Execution

Not just “checkpoint and restart” 32

— Eliminate the Restart Cycle and Hard-to-Reproduce Bugs 42 int funcB{int
— Step Back and Forward by Function, Line, or Instruction 43 int c¢;
44 int 1i;

g 45 int v [MAXDEPT

- Specifications 46 int *p;
— Afeature included in TotalView on Linux x86 and x86-64 = ¢=b+2;
» No recompilation or instrumentation 48 p=&c;

» Explore data and state in the past just like in a 4 9 wif (c<MAXDEPTH

live process, including C++View transformations c=funch{c);

— Replay on Demand: enable it when you want it | E II Lox il[l?frgyl

— Supports MPI on Ethernet, Infiniband, Cray XE Gemini
— Supports Pthreads, and OpenMP
— New: Save / Load Replay Information (CLI only)

I~

= Rogueque © 2014 Rogue Wave Software, Inc. All Rights Reserved
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Running on ALCF
systems




Debugging on BG/Q with Totalview 8.14.0

Load .totalview in your .soft
Use the remote display client
Just add totalview —args before runjob

- totalview -args runjob --block $COBALT PARTNAME -p 16 : demoMpi

« Add options from ~/chrisg/ATPESC/example.tvdrc to your .totalview/.tvdrc
to use the MRNet early access

* For memory debugging (from documentation):
« Link statically as —L<path> -ltvheap -WI rpath,<path>
« Link dynamically as —L<path> -WI,@<path>/tvheap bgqgs Id

- TotalView 8.14 will be available on Mira, Vesta, Cetus and Tukey for the

duration of the training.

ssssssss



Thanks!

» To learn more / sign up for the Scalability Early Experience Program please
contact me: chris.qgottbrath@roguewave.com

* Visit the website

— http://www.roguewave.com/products/totalview.aspx

— Videos
— Documentation
— Sign up for an evaluation

— Contact customer support & post on the user forum

= Rogueque © 2014 Rogue Wave Software, Inc. All Rights Reserved
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